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ABSTRACT: 


CHG DATE=19990617 STATUS=0> An interconnected 
book-package system permitting 

the circuit boards within book packages to communicate 
exclusively of the 

backplane. This permits a circuit board that would 
otherwise have to be 

constructed from a larger than standard size circuit board 
and housed within a 

larger than standard size book package to be formed out of 
two standard size or 
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smaller circuit boards housed within standard size book 
package assemblies . 

This is especially useful to customers seeking upgrade 
flexibility. The book 

packages of the interconnected system are connected 
mechanically and 

electrically exclusively of the backplane by a connection 
assembly that makes 

it possible to blindly plug the book packages together. 
Multi-book latch 

assemblies make it possible for the connected books to be 
plugged into the 

backplane as a unit. An electrically conducted gasket is 
positioned between 

two connected book packages and around the connection 
assembly to provide ESD 

and EMI protection for the interconnected circuit boards. 
A floating backplane 

connector relieves the build up of tolerance between book 
packages of the same 

pitch and permits such book packages that have been 
connected together to be 

connected to a backplane having a different pitch. < IMAGE > 
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(54) Inter-book-package mechanical and electrical connection system 


(57) An interconnected book-package system per- 
mitting the circuit boards within book packages to com- 
municate exclusively of the backplane. This permits a 
circuit board that would otherwise have to be construct- 
ed from a larger than standard size circuit board and 
housed within a larger than standard size book package 
to be formed out of two standard size or smaller circuit 
boards housed within standard size book package as- 
semblies. This is especially useful to customers seeking 
upgrade flexibility. The book packages of the intercon- 
nected system are connected mechanically and electri- 
cally exclusively of the backplane by a connection as- 


sembly that makes it possible to blindly plug the book 
packages together. Multi-book latch assemblies make it 
possible for the connected books to be plugged into the 
backplane as a unit. An electrically conducted gasket is 
positioned between two connected book packages and 
around the connection assembly to provide ESD and 
EMI protection for the interconnected circuit boards. A 
floating backplane connector relieves the build up of tol- 
erance between book packages of the same pitch and 
permits such book packages that have been connected 
together to be connected to a backplane having a dif- 
ferent pitch. 
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Description 

RELD OF THE INVENTION 

The present invention relates, generally, to data & 
processing systems, and more particularly to placement 
of circuit board modules, or book package assemblies 
(book packages), in data processing systems. The 
present invention is directed toward a system for me- 
chanically connecting a first book package to a second 10 
book package and electrically connecting the first book 
package to the second book package exclusive of the 
backplane. 

BACKGROUND OF THE INVENTION IS 

Current data processing systems require circuit 
board packaging systems that are designed to be com- 
pact and easy to service and upgrade at the end-user 
cite. Such compact designs are necessary because 20 
they are easily utilized in office environments where the 
availability of space is limited or special environmental 
conditions are required by the data processing systems. 
In addition, data processing systems typically support a 
number of options, and the end user may wish to add 2s 
or remove options at any time after an initial installation. 
It is desirable that the field service representative or an 
user be able to make these changes in the minimum 
time possible without the need for special tools. 

A common method of achieving the goals of com- 30 
pact design and ease of field service and field upgrades 
is to employ a modular circuit board design. A common 
type of modular design provides for a main circuit board, 
also known as the mother board or backplane. The 
mother board usually provides, the basic computer cir- 35 
cuitry that is essential for operation of the data process- 
ing system is located on the mother board. Also, con- 
nections to the mother board are provided so that addi- 
tional circuit boards, known as daughter boards, can be 
used to provide optional or enhanced functions. An ex- 40 
ample of a family of computers employing such a mod- 
ular circuit board design is marketed by the IBM Corpo- 
ration under the trade name of the AS400 family of com- 
puters. 

The AS400 family of computers houses daughter 45 
boards in packages known as book package assem- 
blies. An example of such a prior art book package is 
depicted in Figures 1 and 2. An expanded view of the 
book package 100 of Figure 1 is depicted in Figure 2. 
Typically, a single circuit board 102, having connectors so 
114 and 1 1 6 for connection to the backplane, is housed 
within a structure formed from side coverage 104 and 
106 and top and bottom rail assemblies 108 and 110, 
respectively. Latches 112 are provided to mechanically 
secure the book package into the chassis associated ss 
with the backplane. 

The use of book package assemblies confers sev- 
eral benefits. For example, the circuit board housed 


therein is protected from electrostatic discharge (ESD) 
during handling by a service person. In addition, the 
housing structure is usually metallic which confers elec- 
tromagnetic interference (EMI) shielding for the circuit 
board 1 02 housed therein. In addition, the book package 
100 is more rugged than the circuit board 102 so that it 
can withstand the rigors of handling, i.e., those other 
than ESD, better than the naked circuit board 102 can 
withstand them. 

In Figure 4, a prior art book package 1 00 is depicted 
as plugging into a mother board 300 via a chassis 302. 
As a modular computer system, e.g., the AS400 family, 
devebps, the manufacturer strives to maintain uniform 
dimensions for key components such as daughter 
boards and the chassis. One reason for this is that it 
minimizes some of the difficulties associated with retro- 
fitting older models in the product line with enhance- 
ments and/or new options. 

The enhancements and/or options might require 
circuitry that exceeds the space available on a single 
daughter card. In such a situation, the circuit has to be 
split into two separate daughter cards. Some prior art 
systems require the two parts of this oversize circuit to 
communicate via the backplane. This is a relatively long 
signal path that can introduce unacceptable signal prop- 
agation delays due to the length of the path. Some prior 
art systems, for example, U.S.P. No. 5,444,008 to Dim- 
mick, Sobotta (one of the Inventors of the present inven- 
tion) et al., filed June 30, 1994, and issued August 6, 
1996, enclosed two daughter boards within a single 
book package and connected the daughter boards to- 
gether by an edge connector in addition to the connec- 
tion via the backplane. 

The 5,544,008 patent provides a much easier ac- 
cess to the daughter boards than other prior art systems 
that provided plural boards within a single book pack- 
age. Consequently, if one of the plural boards failed, the 
5,544,008 patent made it much easier for a service per- 
son to open the book package, remove the defective 
board, replace it, and then reassembly the book pack- 
age. 

Unfortunately, the 5,544,008 patent still requires a 
service person to open the book package, which expos- 
es the non-defective board to the risks of handling by 
the service person, i.e., ESD damage to the electrical 
components and mechanical damage from the rigors of 
handling. Moreover, the 5,544,008 patent suffers from 
a relatively long path length connecting the first daugh- 
ter board to the second daughter board because of the 
requirement of connecting via the edge connector pro- 
vided in addition to the backplane connections. In addi- 
tion, the process according to the 5,544,008 patent by 
which a defective board in a book package is replaced 
remains relatively lengthy because of the need to open 
the book package, unplug the defective board, plug in 
the replacement board, and re-close the book package, 
in addition to the steps of removing the book package 
from the backplane and then re-attaching it to the chas- 
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sis backplane. 

An example of how a prior art latch 112 is attached 
to the book package 100 is depicted in Figure 3. In Fig- 
ure 3, a latch retainer 204. for example, made of stain- 
less steel, is attached to the side covers 104 and 106. s 
The latch 112 is retained by inserting latch pins 200 in- 
tegrally formed on the latch 112, into the holes 202 in 
the retainer 204. A stud 206 is inserted in a coil spring 
208 such that an end 21 0 of the stud 206 engages a flat 
surface 21 2 on the stud 206. The spring-biased stud 1 06 
is inserted in the retainer 204 so that the flat surface 21 2 
addresses the D-shaped hole 21 4 that will be next to the 
cover plate 21 6. A small diameter pin-like extension 21 8 
of the stud 206 is inserted into a hole 220 on the cover 
plate 104 and a tab 222 on the retainer 204 is inserted 
into a slot 223 in the cover plate 104. The stud 206 is 
then rivetted to the base cover 1 06, securing the assem- 
bly. These same parts, using a mirror image coil spring 
210, are similarly assembled in the other latch position. 

The latch assembly of book package 100 differs 
from that shown in Figure 3, for example, because the 
latch retainer 204 is integrally formed from the rails 1 08 
and 110, respectively, and because the stud 206 has 
two pin-like extensions 218, i.e., no rivet is used to hold 
the studs 206 in place. 

SUMMARY OF THE INVENTION 

According to a first aspect of the present invention, 
rugged, easy to assemble/disassemble, and easy to in- 
stall/remove multi-board daughter circuits, and other ob- 
jects of the present invention, are achieved by providing 
an interconnectable book package system for use in a 
computer having a backplane to which circuit boards 
housed in book packages are connectable mechanically 
and electrically, the system comprising: a first book 
package having a first circuit board therein, the first book 
package being mechanically connectable to the back- 
plane and the first circuit board being electrically con- 
nectable to the backplane; a second book package hav- 
ing a second circuit board therein, the second book 
package being mechanically connectable to the back- 
plane; and a connection assembly mechanically con- 
necting the first book package to the second book pack- 
age and electrically connecting the first circuit board to 
the second circuit board exclusively of the backplane. 

According to a second aspect of the present inven- 
tion, rugged, easy to assemble/disassemble, and easy 
to install/remove multi-board daughter circuits, and oth- 
er objects of the invention, are also fulfilled by providing, 
in a computer system, a method of forming a circuit that 
would otherwise be too large to be formed on a standard 
size circuit board housed within a standard size book 
package, the method comprising the steps of: partition- 
ing the circuit into at least two subcircuits; forming a first 
one of the subcircuits on a first standard size, or smaller, 
circuit board; forming a first standard size book package 
including the first circuit board; forming a second one of 


the subcircuits on a second standard size, or smaller, 
circuit board; forming a second standard size book 
package including the second circuit board; mechani- 
cally connecting the first book package to the second 
book package while electrically connecting the first cir- 
cuit board to the second circuit board exclusively of the 
backplane; mechanically connecting both the first and 
second book packages to the backplane while electri- 
cally connecting the first circuit board of the first book 
package to the backplane. 

According to a third aspect of the present invention, 
easy, non-damage-promoting, assembly of multi-board 
circuits, and other objects of the present invention, are 
fulfilled by providing a method of blindly connecting a 
first book package to a second book package, the first 
and second book packages having a circuit board 
housed therein and having an edge surface perpendic- 
ular to the plane of the circuit board therein, respectively, 
the first book package having a first connecting means 
and the second book package having a second connect- 
ing means, each connecting means being for mechan- 
ically and electrically connecting to the other so as to 
mechanically connect the first book package to the sec- 
ond book package and electrically connect the first cir- 
cuit board to the second circuit exclusively of a back- 
plane of a computer in which the first and second book 
packages are to be used, the method comprising the 
steps of: positioning a face of the first book package, on 
which is disposed the first connecting means, over a 
face of the second book package on which is disposed 
the second connecting means; aligning an edge surface 
contour of the first book package with an edge surface 
contour of the second book package such that the first 
connecting means aligns with the second connecting 
means without having to observe the position of the first 
connecting means relative to the position of the second 
connecting means; and inserting one of the first and sec- 
ond connecting means into the other of the first and sec- 
ond connecting means, without having to observe the 
position of the first connecting means relative to the po- 
sition of the second connecting means, to mechanically 
connect the first book package to the second book pack- 
age while electrically connecting the first book package 
to the second book package exclusively of the back- 
plane. 

Thus, the present invention provides at least two 
book packages whose circuit boards are electrically 
connected exclusively of a backplane and which can be 
disconnected from each other simply and quickly. 

Further, the present invention provides the equiva- 
lent of a single circuit board greater in size than the max- 
imum size daughter board that can fit within a standard, 
e.g., AS400 computer family, by splitting the large circuit 
board into plural daughter boards, each of which is 
housed within its own standard size book package, and 
which communicate with each other via an electrical 
connection exclusive of the backplane, and preferably 
made in the form of a connection other than an edge 
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connection. 

Further, the present invention provides at least two 
book packages, the circuit boards of which can be con- 
nected to each other exclusively of the backplane by a 
blind plugging manual operation, i.e., a manual opera- s 
tion in which it is unnecessary for the inter-book-pack- 
age connectors to be aligned visually. 

Further, the present invention provides mechanical 
and electrical connections such that the circuit boards 
of at least two book packages can be connected elec- 10 
trically exclusively of the backplane and such that the 
book packages can be mechanically connected to be 
manipulate together as a unit by a person installing the 
book packages into the chassis/backplane of a compu- 
ter, is 

The present invention also makes it possible to 
eliminate the medium-grade alignment, necessary to 
connect at least two book packages together exclusively 
of the backplane, that would otherwise be provided by 
the party who wished to connect th e two book packages, 20 
observing the alignment of non-backplane connectors. 
The present invention achieves this medium-grade 
alignment by providing complementarity formed male 
and female guide structures for use with the non-back- 
plane connectors. 2S 


Figure 7B is a top view of the cover clip of Figure 
7 A, where the view in Figure 7A has been rotated 
approximately 60° about the Z-axis and then ap- 
proximately 45° about the Y-axis to produce the top 
view of Figure 7B; 

Figure 7C is a first end view of the cover clip, with 
the sectional view line 1-1' indicated; 

Figure 7D is a sectional view of the cover dip along 
the view line l-P; 

Figure 7E is a second end view, opposite to the end 
depicted in Figure 7C, of the cover clip; 

Figure 8 is an exploded view of the male part of the 
connection assembly of the present invention; 

Figure 9 is an alternate exploded view of two book 
packages connected exclusively of the backplane 
according to an embodiment of the present inven- 
tion; 

Figure 10 is an exploded view of the inter-book- 
package mechanical connector of Figure 11; 


BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully under- 
stood from the detailed description given hereinbetow 30 
and the accompanying drawings which are given by way 
of illustration only, and thus are not limitative of the 
present invention and wherein: 

Figure 1 is a depiction of a prior art book package; ss 

Figure 2 is an exploded view of the prior art book 
package of Figure 1; 

Figure 3 is an exploded view detailing the connec- 40 
tion of a prior art latch to a prior art book package; 

Figure 4 is an exploded view of a prior art back- 
plane, chassis and book package assembly; 

45 

Figure 5 is a perspective view showing an embod- 
iment of the complimentarily-shaped connection 
assembly of the present invention that permits two 
book packages to be connected exclusively of the 
backplane; 50 

Figure 6 is an exploded view of the principal com- 
ponents of the connection assembly of the present 
invention; 

55 

Figure 7A is a three-quarter perspective view of an 
embodiment of the cover clip of the present inven- 
tion; 


Figure 11 is a depiction of a multi-book-package 
mechanical connector; 

Figure 12 is an embodiment of the adaptive pack- 
age backplane connector embodiment of the 
present invention; 

Figure 13 is a perspective view of a female guide 
structure embodiment of the present invention; 

Figure 14 is a perspective view of a male guide 
structure embodiment of the present invention; 

Figure 15 is a sectional view of the female guide 
structure depicted in Figure 13; 

Figure 1 6 is a sectional view of the male guide struc- 
ture depicted in Figure 14; 

Figures 17 and 18 are top and bottom views, re- 
spectively, of the female guide structure of Figure 
13; 

Figures 19 and 20 are bottom and top views, re- 
spectively, of the male guide structure of Figure 14; 

Figure 21 is a top view of the female connector for 
use with the inter-book-package connection as- 
sembly of the present invention. 

Figure 22 is a perspective view of an upper clip of 
the multi-book-package connector of Figure 11 ; and 
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Figure 23 is a perspective view of a lower clip of the 
multi-book-package connector of Figure 11. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Figure 5 is a perspective view of an embodiment of 
the inter-book-package connection assembly of the 
present invention. The interconnected book package 
system 400 includes a first book package 402 and a sec- 
ond book package 404. An inside cover 406 of the book 
package 402 has an aperture 410 through which ex- 
tends a male guide structure 414 surrounding a male 
connector 502. The second book package 404 includes 
an inner cover plate 408 having an aperture 41 2 through 
which extends a female guide structure 416 in which is 
located a female connector 504. 

Figure 6 is an exploded view of the principal com- 
ponents of the interconnected book package system 
400. A first circuit board 506 has a male connector 502 
mechanically and electrical ly attached to it. The male 
electrical connector 502 is inserted into the male guide 
structure 414. The male guide structure 414 is mechan- 
ically attached to the first circuit board 506 in part by 
insertion of cylindrical extensions 614 (one of which is 
shown) into the two holes 503 in the first circuit board 
506. The cylindrical extensions 614 are of sufficient 
length that they extend through the holes 503 and be- 
yond the surface of the first circuit board 506 out to the 
inner surface of the outside cover (not shown) of the 
book package 402 such that the cylindrical extensions 
614 act as spacers between the outside cover (not 
shown) of the book package 402 and the first circuit 
board 503. The guide structure 414 is inserted through 
the aperture 410 in the inside cover 406 of the book 
package 402. 

A female connector 504 is attached to the second 
circuit board 508 in the second book package 404. The 
female guide structure 416 is mounted over/around the 
female connector 504 at least in part by way of the in- 
sertion of the cylindrical extensions 613 being inserted 
through the corresponding holes 504 in the second cir- 
cuit board 508. As with the cylindrical extensions 614, 
the cylindrical extensions 613 are of sufficient length 
that they extend through the holes 505 and beyond the 
surface of the second circuit board 508 out to the inner 
surface of the outside cover (not shown) of the book 
package 404 such that they act as a spacer between 
the circuit board 508 and the outside cover of the book 
package 404. The female guide structure is inserted 
through the aperture 412 in the inner cover plate 408. 

As a supplement to the mechanical connection pro- 
vided by the insertion of the male guide structure 414 
into the female guide structure 416, cover clips 500 are 
provided for insertion into holes 501 in the inner covers 
406 and 408. 

Figures 7A-7E are more detailed depictions of the 
cover clip 500. The cover clip 500 is a moulded, prefer- 


ably polycarbonate, part having three symmetrical fea- 
tures or fingers per end. One end is rotated 60 degrees, 
relative to the other along the X-axis of Figure 7 A, to 
permit the use of a conventional two piece mould with 
s an end slide to core out the internal diameter. The ad- 
vantage of using this type of mould is that it is an eco- 
nomical technology for producing this part in production 
quantities. 

Having each end of the cover clip depicted in Fig- 

10 ures 7A-7E be symmetrical, albeit rotated 60 degrees 
from each other, allows the cover clip 500 to function 
equally well without regard to part orientation. The three 
fingers on each end snap into a hole in the cover of a 
book package. This snap aspect is such that each finger 

is has both a lead-in angle of 56°, where e * 28° and 2*0 
a 56°, and a removal angle of 1 34° , where = 67° and 
2*&2 = 1 34 D . This allows the part to be assembled with 
a lower insertion force than is required for removal. This 
provides an easy to assemble procedure that does not 

20 require the destruction of the clip for rework and service. 
The central portion of the clip has two 1 mm thick cylin- 
drical features that support the opposing covers of the 
book assembly at the specific dimension required for the 
assembly to plug successfully to the backplane. 

25 Figure 8 is an enlarged depiction of the male guide 
structure 414, the mate connector 502, and the corre- 
sponding portion of the circuit board 506. The male elec- 
trical connector 502 is preferably formed from three well- 
known stick connectors stacked on top of each other. It 

30 is noted that only a few of the pins in each connector 
are depicted in order to simplify the drawing; normally, 
each stick connector is fully populated with pins, e.g., 
50 pins per connector. Thus, the male connector 502 
preferably includes three 50 pin stick connectors 600, 

35 602 and 604. Each pin 606 is of sufficient length to ex- 
tend through the male guide structure 414, the female 
guide structure 416, and into the female connector 504. 

As part of the mechanical connection between the 
guide structure 414 and the male connector 502, the 

40 outer most column of pins on both sides of the stacked 
stick connectors 600, 602, and 604 are inserted through 
a flange 608 in the male guide structure 414. Only one 
of the flanges 608 is depicted in Figure 8 due to the angle 
of prospective at which Figure 8 is drawn. There are 

45 holes 61 0 in the flanges 608 that are sized slightly small- 
er than the pins 606 such that the insertion of the pins 
606 into the holes 610 produces a tight friction fit, i.e., 
mechanical connection. 

The pins 606 of the male connector 502 have ta- 

50 pered ends 628. Figure 21 depicts a portion of the face 
of the well known female connector 504. As with the 
male con nector 502, the female connector 504 is formed 
by stacking the female parts of three well known stick 
connectors, namely 646, 648, and 650. Each hole 652, 

ss corresponding to a pin 606, has a tapered face 654 sur- 
rounding the hole 652. The combination of the tapered 
end 628 of the pin 606 and the tapered face 654 of the 
hole 652 achieve fine alignment between the male con- 
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nector 502 and the female connector 504 prior to the 
pins 606 being inserted into the holes 652. In other 
words, when a pin 606 is inserted into a hole 652, there 
is a negligible amount of play, i.e. , the pin 606 fits closely 
in the hole 652. On the other hand, if one considers the 
tapered surfaces 654 to be the enlarged mouth of the 
hole 652, there is significantly more play between the 
play 606 and the mouth of the hole 652 than when the 
pin 606 is inserted into the hole 652. Thus, fine align- 
ment is achieved. 

Returning to Figure 8, the most distal surface 622 
of the male guide structure 414, relative to the circuit 
board 508, is tapered both on the inside and the outside. 
The inside tapered surface 620 and the outside tapered 
surface 618 contribute to the alignment function 
achieved by the male guide structure 414, to be dis- 
cussed further below. 

The top and bottom walls 628 and 626, respectively 
of the guide structure 414 have apertures 612 in them 
to promote the flow of air across the pins 606 and to 
reduce the mass of the male guide structure 414. 

Figure 9 depicts an alternative embodiment of the 
interconnected book package system of the present in- 
vention. A first book package 706 is connected to a sec- 
ond book package 708 mechanically and electrically ex- 
clusively of the backplane. The first book package 706 
differs from the first book package 402 of Figure 5 pri- 
marily in the location of the connection assembly 710 
(only half of which is shown due to the angle of perspec- 
tive at which Figure 9 is drawn) being located differently; 
the same is true for the second book package 708 rel- 
ative to the second book package 404. Figure 9 shows 
an electrically conductive gasket 700 positioned be- 
tween the book packages 706 and 708 and around the 
connection assembly 710. Preferably, the gasket 700 is 
made from one piece, is flexible, and is impregnated 
with a metal, e.g., silver. Alternatively, the gasket 700 
could be formed from several separate pieces and/or be 
relatively inflexible. Such an electrically conductive gas- 
ket is available from the vanguard Products Coopera- 
tion and is marketed under the trade name of the Ultra- 
Vanshield brand of dual elastomer Radio Frequency In- 
terference (RFIJ/Electro Magnetic Interference (EMI) 
shielding gaskets. The gasket 700 has, e.g., silver par- 
ticles embedded in it so that it provides ESD and EMI 
shielding protection for the connection assembly 710. 

Figure 9 also depicts an exploded view of multi- 
book latch assemblies; one of which is shown as a whole 
assembly 71 2 of Figure 11 . 

Figure 10 depicts a more detailed exploded view of 
the latch assembly 712 of Figure 11. Two latches 112 
are mechanically connected together by an upper clip 
702 having encircling portions 716 (see Figure 22) that 
are slipped down over the upper portions 223 of the 
latches 1 1 2. Inside the surrounding structures 716 of the 
upper clip 702 are ribs 710 that are correspondingly 
sized to the recesses 224 on the upper portions 223 of 
the latches 1 1 2 so that when the upper clip 702 is slipped 


down over the latches 112, the ribs 710 engage the re- 
cesses 224 to produce a mechanical connection. In ad- 
dition, the upper clip 702 has ribs 714 on the bottom 
thereof positioned between the latches 112. It is noted 
s that Figure 22 is a depiction of the upper clip 702 drawn 
as if looking down on the upper clip 702 from the top of 
Figure 10. 

Figure 23 depicts a view of the lower clip 704 of Fig- 
ure 10, albeit from a different prospective than Figure 

10 1 0. The lower clip 704 slips over front portion 707 of the 
latches 112. This front portion 707 of the latch 1 2 has a 
flange 708. The front portion 707 of the latches 112 are 
inserted through the apertures 720 of the lower clip 704. 
Flanges 71 8 of the lower clip 704 rest against the upper 

15 su rf ace of the front portions 707 of the latches 1 1 2 u nti I 
the lower clip 704 is inserted fully onto the front portions 
707 at which time the flanges 71 8 slip down into a recess 
formed by the flanges 708, which establishes the me- 
chanical connection between the lower clip 704 and 

20 latches 112. 

Figure 1 2 depicts an adaptive pitch backplane con- 
nector embodiment of the interconnected book package 
system of the present invention. A backplane connector 
806 is inserted into an aperture in an edge wall 802 of 

25 the book package 800 of Figure 1 2. The backplane con- 
nector 806 is mechanically connected within the aper- 
ture by two plastic slide blocks 804. The aperture is wid- 
er in size than the combination of the backplane con- 
nector 806 and the slide blocks 804 such that the com- 

30 bination can move back and forth in a direction parallel 
to the plane of the edge panel 802 and perpendicular to 
the plane of the side cover 808, i.e., the backplane con- 
nector 806 can float. The circuit board (not shown) within 
the book package 800 is connected electrically to the 

35 backplane connector 806 via well known flexible con- 
ductors (not shown). A floating backplane connector, e. 
g., as in Figure 12, relieves the build up of tolerance be- 
tween book packages of the same pitch and permits 
such book packages that have been connected together 

40 to be connected to a backplane having a different pitch. 
Figure 1 3 is an enlarged perspective depiction of 
the female guide structure 41 6. In Figure 1 3, the leading 
end of the guide structure 416 is oriented downward. 
The leading end is the end into which the male guide 

45 structure is inserted. Thus, the leading end has an ap- 
erture (not shown) leading to a cavity 907 (see Figure 
15) within the female guide structure 41 6. In that cavity, 
907 are ribs 902. The ribs 902 decrease the distance 
between the inside surface of the female gu ide structure 

50 416 and the outside surface of the male guide structure 
41 4. In the alternative, the side walls of the female guide 
structure could be made thicker so as to eliminate the 
need for the ribs 902. The ribs 902 confer the advantage 
of allowing the side walls of the guide structure 416 to 

5S be thinner, thus conserving material. 

Figure 17 depicts, opposite the aperture 913 in the 
leading end of the female guide structure 41 6, a smaller 
aperture 912 through which the female connector 504 
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is inserted. The aperture 912 has tapered ribs 900 ex- 
tending thereunto. The tapered ribs 900 assist in the 
alignment ot the female guide structure 416 as it is 
placed ever and around the female connector 504. A 
face of the back wall 908 of the female guide structure 
416 is positioned against the circuit board 508. 

Figure 15 depicts a sectional view of the female 
guide structure 416. The ribs 902 have tapered leading 
ends 904, tapered at an angle of about 45°. The tapered 
ribs 900 are tapered at an angle of about 30°. 

Figure 1 7 is a top view of the female connector 41 6 
looking into the leading end. The aperture 912 is shown 
as being smaller than the aperture 913 at the leading 
end of the female guide structure 41 6. The aperture 91 2 
is formed within the back wall 908. The ribs 900 and 902 
are shown as determining the minimum dimensions of 
the apertures 912 and 913, respectively. 

Figu re 1 8 is a bottom view of the female guide struc- 
ture 416. 

Figure 14 is an enlarged perspective depiction of 
the male guide structure 414. The male guide structure 
41 4 has a cavity 624 into which is inserted the male con- 
nector 502. The forward most surface 622 of the leading 
end has an inner tapered edge 620 and an outer tapered 
edge 618. The upper side wall 628 and the lower side 
wall 626 have the apertures 612 formed in them. 

Figure 1 6 is a sectional view of the male guide struc- 
ture 414. The outside tapered surface 618 is tapered at 
an angle of 45° and the inner tapered surface 620 is 
tapered at an angle of 30° . An aperture 61 2 is positioned 
between the upper side wall 628 and a lower side wall 
626 adjacent to the cavity 630 inside the male guide 
structure 414. 

Figure 1 9 is a bottom view of the male guide struc- 
ture 414 showing the flanges 608 in the cavity 630 of 
the male guide structure 414. Figure 20 is a top view of 
the male guide structure 414 showing the furthermost 
leading end surface 622, the adjacent inner tapered 620 
and the adjacent outer tapered surface 618. 

As reflected in Figures 6 and 9, the inter-book-pack- 
age connection assembly can be located anywhere on 
the inner cover panels, preferably near the centre. By 
locating the inter-book-package connection assembly 
near the centre of the inner cover panels, the signal path 
length between the circuit boards can be minimized, 
which improves the performance of the circuit boards by 
decreasing the propagation times of the signals passing 
through the connection assembly. 

The inter-book-package connection assembly, e.g., 
the male connector 502, the male guide structure 414, 
the female guide structure 416, and the female connec- 
tor 502, greatly enhances the ease and reliability by 
which an electrical connection is made exclusively of the 
backplane between the circuit board 506 and the circuit 
board 508. Without the male guide structure 414 and 
the female guide structure 41 6, a person wishing to con- 
nect the first book package 402 to the second book 
package 404 would have to observe the male connector 


502 going into the female connector 504 at least to the 
point where the tapered ends 628 of the pins 606 enter 
the mouth of the holes 652, i.e., the area defined by the 
tapered surfaces 654 of Figure 21 ; this is a difficult align- 
s ment requiring patience and good hand-eye coordina- 
tion. 

Without using the guide structures of the present 
invention, and without visually aligning the male connec- 
tor 502 with the female connector 504, there is a great 

10 risk in bending one or more of the pins 606 which would 
prevent the first circuit board 506 from being connected 
to the second board 508. When one considers the prob- 
able location of the insert-book-package connection as 
being at the centre of the book package, one can under- 

15 stand the difficulty in visually aligning the male connec- 
tor 502 with the female connector 504. Moreover, this 
visual alignment consumes a significant amount of time, 
especially when one considers the need to assembly 
these inter-connected-book package systems on an as- 

20 sembly line. 

The Inventors of the present invention have recog- 
nized these visual alignment problems and have added 
the male guide structure and female guide structure, e. 
g., 414 and 416 of Figure 6, respectively, to replace the 

2S need to visually align the male connector 502 with the 
female connector 504. The tapered outer leading end 
surface 618 and the inner tapered leading end surface 
620 of the male guide structure 414 and the tapered 
leading ends 904 of the ribs 902 of the female guide 

30 structure 416 achieve the medium grade of alignment 
that would otherwise be provided by the hand-eye co- 
ordination of a person observing the position of the male 
connector 502 relative to the position of the female con- 
nector 504, in the absence of the use of the guide struc- 

35 tures414and416. 

The coarse alignment necessary to invoke the me- 
dium grade alignment function of the guide structures is 
achieved by aligning the edges of the two book packag- 
es when one is positioned over the other, much as one 

40 would do when straightening or ordering a stack of pa- 
per prior to placing it into a paper bin of a printer or a 
photocopier. In other words, the coarse alignment is 
achieved by positioning the inner cover panel 406 of the 
first book package 402 over the inner cover panel 408 

45 of the second book package 404. Almost simultaneous- 
ly, one aligns the edge surface contour of the first book 
package with the edge surface contour of the second 
book package. As a result, the male guide structure 41 4 
of the first book package 402 will be sufficiently coarsely 

so aligned with the female guide structure 41 6 of the sec- 
ond book package 404 such that the guide structures 
41 4 and 41 6 can achieve their medium grade alignment 
function. 

As the leading end of the mate guide structure 414 
55 is slightly inserted into the leading end of the female 
guide structure 416, i.e., to a depth of no more than the 
depth of the bevelled/tapered surfaces 620 and 904, re- 
' spectrvely,* there is a relatively large amount of play be- 
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tween the male guide structure and the female guide 
structure. The outer dimension of the male guide struc- 
ture 414, toward the leading end but prior to the taper, 
e.g., is 16.65 ± 1 millimetres (mm) by 69.78 ±2 mm. "Hie 
cavity defined by the sidewal Is of the female guide struc- 
ture 416, upon which the ribs 902 are formed, is 18.96 
±0.2 mm by 70.08 ± 0.2 mm. This leaves about 2.5 mil- 
limetres of play, i.e., a difference in size in the smaller 
direction of about 2.5 millimetres and about 2 millimetres 
in the long direction. 

There is a relatively medium amount of play be- 
tween the mate guide structure 414 and the female 
guide structure 416 over a moderate range of insertion, 
i.e., from the point beyond which the tapered portions of 
each guide structure are overlapping up until the pins 
606 of the male connector 502 enter the mouths (as de- 
fined by the tapered area 654) of the hole 652 of the 
female connector 504. The ribs 902 of the female guide 
structure 416 decrease the dimensions of the cavity 
therein by about 1 millimetre, thereby decreasing the 
play in the long direction to about 0.5 millimetres and 
about 0.3 millimetres in the shorter direction. Thus, the 
decrease in play from the relatively large amount from 
the relatively medium amount, for the exemplary dimen- 
sions given, is about one order of magnitude. 

As the male guide structure 414 is inserted even 
further into the female guide structure 41 6, the pins 606 
of the male connector 502 are inserted past the mouths 
of the holes 652, thereby leaving only negligible play be- 
tween the pins 606 and the holes 652. 

The ability of the two book packages of the inter- 
connected book package system of the present inven- 
tion to be connected without the need to have a person 
visually provide the medium grade alignment necessary 
to get the pins 606 of the connector 502 ready to go into 
the holes 652 without bending permits the process of 
connecting one book package to the other to be able to 
be done with one's eyes closed, i.e., blind plugging of 
one book package into another book package - All that 
is necessary is that one use one's fingers to align the 
edge surface contours of the two book packages with 
each other. 

The mechanical connection between the two book 
packages 402 and 404 is partially achieved by the con- 
nection assembly, e.g., the male connector 502, the 
male guide structure 414, the female guide structure 
41 6 and the female connector 504 as they are connect- 
ed to each other and the boards 506 and 508, respec- 
tively. Also, this connection is achieved by the four cover 
clips 500 which secure the inner cover plate 406 to the 
inner cover plate 408. Lastly, the mechanical connection 
is formed in part by the multi-book connection assembly 
712 of Figure 11. It is noted that Figure 11 shows the 
multi-book connection assembly as connecting two 
book packages, although the connector component 702 
and 704 could be adapted to connect as many book 
packages as are needed to act as a unit due to plural 
inter-book-package connection assemblies. 


The exclusive-to-the-backplane, inter-book-pack- 
age connection assembly of the present invention per- 
mits intuitive connection of one book package to anoth- 
er. Separating such an interconnected book package 
s system, however, is much less intuitive, perhaps even 
counter-intuitive. This incorporates a margin of safety in 
the system so that someone who should not be sepa- 
rating such a system has difficulty in doing so but some- 
one who should be separating such a system, e.g., a 
service person, can do so quickly and with little effort. 

For plural book packages 100 positioned within a 
chassis 302 and connected to a backplane 300, there 
is a predetermined pitch between the book packages, 
defined by the manufacturer of the backplane. Pitch is 
the distance between circuit boards in a direction per- 
pendicular to the plane of the circuit boards. The floating 
backplane connected assembly 804 and 806 of Figure 
12 is used, e.g., with one of the two book packages in 
a two-book-package interconnected system to allow the 
book packages of different pitch manufacturers to be 
used together because the floating backplane connec- 
tor eliminates the pitch difference. This is achieved be- 
cause the floating backplane connector can absorb a 
pitch mismatch of about 2.5 millimetres in the direction 
perpendicular to the plane of the circuit boards. 

For ease of illustration, the interconnected book 
package system of the present invention has been de- 
picted as including two book packages, although more 
book packages can be so interconnected as a given ap- 
plication might require. In other words, two, three, or 
more book packages are contemplated as being con- 
nected together exclusively of the backplane according 
to the present invention. 

In conclusion, the invention provides an intercon- 
nected book-package system permitting the circuit 
boards within book packages to communicate exclu- 
sively of the backplane. This permits a circuit board that 
would otherwise have to be constructed from a larger 
than standard size circuit board and housed within a 
larger than standard size book package to be formed 
out of two standard size or smaller circuit boards housed 
within standard size book package assemblies. This is 
especially useful to customers seeking upgrade flexibil- 
ity. The book packages of the interconnected system are 
connected mechanically and electrically exclusively of 
the backplane by a connection assembly that makes it 
possible to blindly plug the book packages together. 
Multi-book latch assemblies make it possible for the 
connected books to be plugged into the backplane as a 
unit. An electrically conducted gasket is positioned be- 
tween two connected book packages and around the 
connection assembly to provide ESD and EMI protec- 
tion for the interconnected circuit boards. A floating 
backplane connector relieves the build up of tolerance 
between book packages of the same pitch and permits 
such book packages that have been connected together 
to be connected to a backplane having a different pitch. 
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Claims 

1. An interconnectable book package system for use 
in a computer having a backplane (300) to which 
circuit boards housed in book packages (100) are 
connectable mechanically and electrically, the sys- 
tem comprising: 

a first book package (402) having a first circuit 
board therein, the first book package being me- 
chanically connectable to the backplane and 
the first circuit board being electrically connect- 
able to the backplane; 

a second book package (404) having a second 
circuit board therein, the second book package 
being mechanically connectable to the back- 
plane; and 

a connection assembly (502, 504) mechanical- 
ly connecting the first book package to the sec- 
ond book package and electrically connecting 
the first circuit board to the second circuit board 
exclusively of the backplane. 

2. The system as in claim 1 , wherein the connection 
assembly includes: 

a female guide structure (416); 

a female connector (504) positionable in the fe- 
male guide structure to form a female part of 
the connection assembly; 

a male guide portion (414) complementarity 
shaped relative to the female guide structure; 

a male connector (502) complementarity 
shaped relative to the female connector and po- 
sitionable in the male guide structure to form a 
male part of the connection assembly; 

wherein the complementarity shaped male and 
female parts are formed such that there is neg- 
ligible play between the male connector and the 
female connector when the male part is fully in- 
serted into the female part, there is a relatively 
medium amount of play between the male 
guide structure and the female guide structure 
over a moderate range of insertion of the male 
part into the female part, and there is a relative- 
ly large amount of play between the male guide 
structure and the female guide structure when 
the male part is inserted slightly into the female 
part. 

3. The system as in claim 2, wherein the relatively 
large amount of play is about one order of magni- 


tude greater than the relatively medium amount of 
play. 

4. The system of claim 2 or 3, further comprising: 

5 

first separation means, disposed on the first cir- 
cu it board opposite to the connection assembly, 
for separating the first circuit board from the first 
book package; and 

10 

second separation means, disposed on the 
second circuit board opposite to the connection 
assembly, for separating the second circuit 
board from the second book package. 

75 

5. The system as in claim 4, wherein: 

the first separation means is formed from at 
least one protrusion of the connection assem- 
20 bly through the first circuit board; and 

the second separation means is formed from at 
least one protrusion of the connection assem- 
bly through the second circuit board. 

25 

6. The system as in claim 1, wherein: 

each book package includes at least one latch 
mechanically connecting the book package to 
30 the backplane; 

the system further comprising for each set of 
corresponding latches: 

35 at least one of an upper clip and a lower clip 

mechanically connecting together the set of 
corresponding latches of the book packages 
such that the book packages are connectable 
to the backplane as a unitary body. 

40 

7. The system as in claim 6, wherein the system has 
both an upper and lower clip for each set of corre- 
sponding latches. 

45 8. The system as in claim 1, further comprising: 

cover clip means for mechanically connecting 
a face of the first book package to a face of the 
second book package. 

so \ 

9. The system as in claim 1 , wherein the first book 
package includes first floating means for electrically 
connecting to the backplane, the first floating 
means being loosely physically connected to the 
S5 first book package to compensate for negative ef- 
fects of manufacturing tolerances or pitch variations 
upon the connection of the first book package to the 
backplane. 
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10. The system as in claim 9, wherein: 

the second book package is of a different pitch 
than the first book package; 

the second circuit board also is electrically con- 
nectable to the backplane; and 

the second book package includes second 
floating means for electrically connecting to the 
backplane, the second floating means being 
loosely physically connected to the second 
book package to compensate for negative ef- 
fects of manufacturing tolerances upon the 
connection of the second book package to the 
backplane; 

at least one of the first and second floating 
means compensating for the difference in pitch 
between the first book package and the second 
book package. 

11 . In a computer system, a method of forming a circuit 
that would otherwise be too large to be formed on 
a standard size circuit board within a standard size 
book package, comprising the steps of: 

partitioning the circuit into at least two subcir- 
cuits; 

forming a first one of the subcircuits on a first 
standard size, or smaller, circuit board; 

forming a first standard size book package 
(402) including the first circuit board connecta- 
ble to a backplane (300) of a computer; 

forming a second one of the subcircuits on a 
second standard size, or smaller, circuit board; 

forming a second standard size book package 
(404), including the second circuit board con- 
nectable to the backplane; and 

mechanically connecting the first book package 
to the second book package while electrically 
connecting the first circuit board to the second 
circuit board exclusively of the backplane. 

12. A method of blindly connecting a first book package 
(402) to a second book package (404), the first and 
second book packages each having a circuit board 
housed therein and having an edge surface perpen- 
dicular to the plane of the circuit board therein, re- 
spectively, the first book package having a first con- 
necting means (502) and the second book package 
having a second connecting means (504), each 
connecting means being for mechanically and elec- 


trically connecting to the other so as to mechanically 
connect the first book package to the second book 
package and electrically connect the first circuit 
board to the second circuit exclusively of a back- 
s plane of a computer in which the first and second 
book packages are to be used, the method compris- 
ing the steps of: 

positioning a face of the first book package, on 
10 which is disposed the first connecting means, 

over a face of the second book package on 
which is disposed the second connecting 
means; 

is aligning an edge surface contour of the first 

book package with an edge surface contour of 
the second book package such that the first 
connecting means aligns with the second con- 
necting means without having to observe the 

20 position of the first connecting means relative 

to the position of the second connecting means; 
and 

inserting one of the first and second connecting 
25 means into the other of the first and second 

connecting means, without having to observe 
the position of the first connecting means rela- 
tive to the position of the second connecting 
means, to mechanically connect the first book 
30 package to the second book package while 

electrically connecting the first circuit board to 
the second circuit board exclusively of the 
backplane. 
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